Abstract. This paper focuses on fiction electronic books and their usability. Two complementary studies were drawn together in order to investigate whether fiction e-books can successfully become part of people's reading habits: the Visual Book project, which found that electronic texts which closely resemble their paper counterparts in terms of visual components such as size, quality and design were received positively by users, and the EBONI Project which aimed to define a set of best practice guidelines for designing electronic textbooks. It was found that the general guidelines for the design of textbooks on the Internet that have been proposed by the EBONI project can also be applied to the design of fiction e-books. Finally, in terms of the electronic production of fiction e-books, this study suggests that concentrating on the appearance of text, rather than the technology itself, can lead to better quality publications to rival the print version of fiction books.
Introduction
This paper describes a study into the usability of fiction e-books while verifying the applicability/portability of some of the findings reported on educational e-books across literature genres.
The study is based on two relevant projects:
• The Visual Book project [1] , which investigated how to produce better quality electronic publications by focusing on the impact of appearance of information, and • The EBONI project [2] , which investigated the importance of considering the user in the design of electronic books.
Both studies focused on educational material, with the Visual Book restricted to scientific texts and EBONI considering e-textbooks across disciplines in higher education. Previous work suggests that consulting an e-book for study or reference is a very different experience to reading for pleasure, in which the process is much closer to that of reading a paper book [3] . This paper reports on an experiment devised at studying whether principles for designing the visual components of electronic textbooks can be transported into the fiction genre. Will a fiction e-book presented in accordance with EBONI's design guidelines increase user satisfaction and usability?
The Fiction E-books
In order to determine whether the EBONI project's guidelines can further the purposes of the Visual Book project, a fiction e-book in three different formats was considered: The Adventures of Gerard, by Sir Arthur Conan Doyle.
The three versions of the specific electronic book were chosen in terms of format, functionality and availability. The book is available free on the Internet, and users are allowed to include it in personal Web sites.
The three versions of the e-book were evaluated with respect to usability and subjective satisfaction issues:
• Scrolling Book • Portable Book with software applications (Adobe Ebook Reader R, PDF)
• Portable Book with software applications (Microsoft Reader)
The purpose was to determine whether the PDF and the MSReader versions of the text, that share many of the characteristics of EBONI's guidelines for designing ebooks, would perform better than the "Scrolling" version of the fiction e-book.
The aims of this study, therefore, were:
• To study whether the presentation of a fiction book in electronic format that shares the EBONI project's guidelines in terms of visual components (such as size, quality and design) increases satisfaction and usability.
• To compare the results of this study with the results of the EBONI project which focused on the design of learning and teaching material on the Internet.
Note that it was not within the scope of this study to examine ebook hardware (portable ebook) issues. These were previously investigated by EBONI and the findings have been reported [4, 5] .
The Visual Book and the Web Book Experiments
The Visual Book experiment, conducted between 1993 and 1997, was part of a more general project called SuperLibrary and highlighted the importance of appearance in the design of electronic textbooks [1] .
The Visual Book project started from the observation that, the appearance of information contributes positively to its overall value and that because there is an almost infinite number of possible ways to represent various kinds of information, it is very important to find the one which is going to be the most effective and which conveys as much of the value of the original information [1] .
The idea was that, because people know how to read books and use tables of contents and indexes, maintaining the same model on screen would facilitate access to electronic information. The experiment concluded that the book metaphor is an important aspect in defining guidelines for the design of electronic books.
In general, the results of the evaluation of the Visual Book, which were supported by the findings of a similar project, the Hyper-Book [6] , showed that the book metaphor was both accepted and understood by its evaluators. Furthermore, the results highlighted the need for a new role in electronic publishing: "the designer of electronic books, as the person in charge of final appearance" [7] .
The Web Book project investigated this issue with respect to the production of books on the Web" [7] . Despite the fact that the experiment was conducted on a small scale, the results indicated that making texts on the Web more scannable (according to Morkes and Nielsen's Guidelines [8] ) has a positive effect on their usability.
EBONI Project
EBONI built on the work of the Visual Book and the Web Book. The aim of the project was to compile a set of guidelines for the publication of electronic textbooks, reflecting the usability requirements of the UK higher education community [9] .
The following were among the evaluations which applied a specific methodology developed for EBONI [2] :
• An evaluation of three textbooks in psychology, all of which had been published on the Internet by their authors. The three textbooks were evaluated by second, third and fourth year psychology undergraduates in UK higher education.
• An evaluation of Hypertext in Context by McKnight et al [10] . The textbook was compared in three formats: print, the original electronic version on the Web, and a second electronic version revised according to Morkes and Nielsen's guidelines for "scannability" [8] .
• A comparison of three electronic encyclopedias: Encyclopedia Britannica, The Columbia Encyclopedia, and Encarta.
• A comparison of a title in geography by second year geography undergraduates that is available in three electronic formats: MobiPocket Reader, Adobe Acrobat Ebook Reader, and Microsoft Reader.
• A study into usability issues surrounding portable electronic books. Lecturers and researchers at the University of Strathclyde evaluated five devices in order to determine which elements enhance and which detract from the experience of reading an electronic book.
The results of these studies were then re-elaborated to form a set of Electronic Textbook Design Guidelines (http://ebooks.strath.ac.uk/eboni/guidelines/).
Methodology
In order to be able to compare results of the fiction e-book study with a previous corpus of findings, the evaluation methodology developed by the EBONI project [2] was adhered to as closely as possible, and the content of the questionnaires used in this study was replicated with few adjustments.
Since this research involved a fiction book, rather than the textbooks used in the EBONI experiments, a number of differences in procedure were observed.
First of all, the specific nature of fiction made completing a series of tasks while reading a book impractical, and participants were left to decide how they would explore the book -whether they would simply choose to read a chapter, browse through it, or even read all the chapters. Participants had only to complete three questionnaires (one for every version of the book) after reading the book, so that their responses were informed and based on experience.
Further, several of the items in the questionnaire used in the EBONI experiments were omitted due to their inapplicability in assessing the usability of a fiction electronic book. For example, the words "concise", "frustrating", "interesting", "likeable", and "useful" were removed and replaced with direct questions such as: "Was the text easy to read?", "Was the book easy to navigate?", "How frustrated did you feel by the appearance of the book?", and "What did you like or dislike about reading the specific version of the e-book?"
Participants
Twenty-five subjects comprising respondents to emails sent to the wider public, and to lecturers and Postgraduate students in Computer and Information Science at Strathclyde University participated in this experiment. A level of Internet experience was assumed, because participants were contacted by email and the experiment, which involved reading a book and filling out a form, was conducted entirely on the web.
Selection of Material
The text selected for use in the study was The Adventures of Gerard by Sir Arthur Conan Doyle. This was chosen not only because it was one of the limited titles available in the desired three versions (Scrolling Book, PDF format, and MS Reader), but also because it was thought that the story would provide enough interest to ensure that participants would enjoy reading it. Three versions of the text were used in the study:
Scrolling Book: Provided by Project Gutenberg (http://gutenberg.net/index.html), the book is very simple in format and is presented according to a scroll metaphor. The first part of the text includes information about Project Gutenberg and copyright issues. The main part of the text contains the book by Sir Arthur Conan Doyle. The ebook is not divided into pages and the text scrolls almost without any physical limitation. The information is presented according to a book style hierarchy, made of chapters, subchapters, paragraphs and sections, but everything is displayed on the same page.
The next two versions are software applications, also known as e-book readers. These provide extra functionalities such as annotations, bookmarks, different fonts and colors to help users in their reading/scanning process.
Adobe Ebook Reader: This version of the book was provided by Nalanda Digital Library in India (http://www.nalanda.nitc.ac.in/index.html). It has the typical PDF format and provides a series of functionalities to the reader such as bookmarks, thumbnails, and the ability to change fonts and size. The text has the physical look of a book, with a single numbered page appearing on the screen at any time. More specifically, some of the functionalities that it offers are as follows:
• Adjust size: allows readers to adjust the size of the book (actual size, fit in window, or fit width).
• Bookmarks: readers can mark the last part of the book that was visited and return to it later. • Find: helps readers to search for words or phrases quickly and easily.
• Go to previous/next view: takes readers to the part of the book that was visited previously.
• Graphics/text select tool: allows readers to select and process specific parts of the text.
• Move first/previous page: readers can navigate through the pages themselves.
• Print: readers can download and print the e-book.
• Rotate text: allows readers to change the orientation of the text on the screen.
• Thumbnails: allows readers to view all pages of the book on the left side of the screen.
• Zoom in/out tool: readers can use this facility to get a close-up view of text and graphics.
MS Reader:
The third version of the book was provided by the Virginia Digital Library (http://etext.lib.virginia.edu/ebooks/Plist.html) and can be read with Microsoft Reader. This is the most complicated version of the book and offers a plethora of functionalities. Some of these functionalities are described below:
• Clear type: improves the clarity of text on standard LCD screens, delivering a print-like display.
• Navigation: the "Riffle Control" allows readers to easily turn pages or skip to another page in the book using their keyboard or mouse.
• Font size: allows readers to increase or decrease font size from the settings page.
• Find: helps readers to search for words or phrases quickly and easily.
• Pan and zoom graphics: readers can use this facility to get a close-up view of graphics and pictures. After zooming in, they can pan around the graphic to take a closer look at any area.
• Bookmarks: always appear in the page margin and they are filled when readers are on the bookmarked page, otherwise only their outline is shown. Readers can also change the color of bookmarks to suit their preferences.
• Library: all the books and other content that readers acquire are stored in the library. Readers can organise items in their library to appear by title, author, last read, e-book size, or date acquired.
• Notes: readers can use their keyboard to add written comments to any page.
• Drawings: readers can choose from a wide range of colors to circle words, underline text, or add any other type of mark to a page.
• Annotations: personal annotations -highlights, bookmarks, notes, and drawings -are stored in one location and can be easily organised.
• Highlights: readers can call attention to a word or passage by highlighting it with a stroke of the mouse, as they would do with a highlighter in a paper book.
• Dictionary: allows readers to look up word meanings through the built-in Lookup functionality.
Procedure
Every stage of this experiment was carried out over the Internet. Emails inviting participation in the study were sent to the wider public, to students who had studied Information and Library Studies at Strathclyde University, and to lecturers in the Department of Computer and Information Sciences at the University. The emails explained briefly the purpose of the study, told potential respondents it would involve visiting a Web site, reading three versions of a fiction electronic book and answering some questions, and directed them towards a URL to begin the survey. On visiting the URLs, participants were first asked to complete some details about themselves. They were asked about their age, gender and occupation and, to judge their degree of familiarity with fiction e-books, the questions:
1. Prior to this study, had you read a fiction e-book? 2. If you are not currently using fiction e-books is it because:
• generally you have not considered them • you consider that they offer no advantages over print • you think that you would experience access problems • you think that they are difficult to use • you think that they are difficult to find
To minimise learning effects, participants were then asked to read the three versions of the book in any order. In the Subjective Satisfaction questionnaire participants were asked to describe how easy it was to learn to use the book, read through it, and navigate. The first part asked them about specific aspects of working with the book, while the second part asked them to rate a list of adjectives according to how well they describe it. Finally, respondents were asked to add any comments about the experience of reading a fiction book in an electronic format, and whether they would read fiction e-books in the future.
Measurement of Results
The subjective satisfaction index was the mean score of the following two indices:
• Ease of use. This part included four questions: "Compared to what you expected, how quickly did you learn to use the e-book?", "Was the text easy to read?", "Was the book easy to navigate?", and "How frustrated did you feel by the appearance of the book?" • Quality. The first question consisted of four adjectives that described the book: annoying, engaging, helpful and unpleasant. The second question asked readers to rate the various functionalities offered by each version of the book on a scale from "very helpful" to "not very helpful".
To judge whether participants liked or disliked reading an e-book, they were asked to summarise their views by answering the following questions:
• What did you like about reading the specific version of the book?
• What did you dislike about reading the specific version of the book?
Finally, respondents were asked to respond with a simple "yes" or "no" to the following question: "Would you read a fiction e-book in the future?"
Results
Results are presented in terms of ease of use and quality in Table 1 . Next, the overall subjective satisfaction score for each version of the fiction e-book was calculated, by adding the mean scores of the two measures (ease of use and quality). These results are presented in Table 2 . 
Users' Comments
In accordance with the results of the questionnaire, users' comments about the Scrolling version of the book were generally negative, while comments about Adobe Ebook Reader and Microsoft Reader were more positive.
Users of the Scrolling version liked the fact that the book was easy to download without having to first of all install any special programs. One user noted that it was "fairly easy to access, and because it was plain text, it would be very easy to copy and paste sections". Overall, respondents were satisfied with the fact that the text was easy to download and quite simple in format. However, they elaborated more on their answers when they were asked to describe what they disliked.
A lack of user-friendliness was commented on twice, with one user complaining that he/she found it "very user-unfriendly because it was hard to work out where the book actually started -there was a lot of additional information at the beginning which I was not interested in reading" and another stating that, "Scrolling made it hard to read easily. The font and layout was also a bit unfriendly". One user described the book as "monotonous and quite confusing", and another stated that it was "not the most inspiring format, and having to scroll down through the whole document instead of jumping to a particular chapter was annoying". Another participant reported that, "the scrolling sometimes jumped more lines that I wanted so I had to go back to read the start of each paragraph". Two participants were dissatisfied with navigation: one reported "too much preamble at beginning. Not able to see how far you have got, i.e. pages read and pages to go", while another noted, "the typeface is unattractive and the page looked crowded. It felt as if you could easily get lost reading it (especially if you were a bit tired) because of the type of text -unclear layout".
Adobe Ebook Reader version elicited more positive responses. "Clear, well-spaced typeface, easy to resize and attractive to look at", wrote one participant, and another commented that the book was "colourful, interesting, easy to use and quick to navigate". One user reported that it was "much more attractive than the Scrolling version". Another stated, "It was like reading a book, unlike the scrolling version, you don't have to move your hand until you find the right page". A third user reported that it was "Much more user-friendly in comparison to the first version. Much more 'book-like' format/layout". Two participants liked the appearance of the book, with one user stating, "I liked the fact that it looked like a book. It was easy to read and you could make changes to its appearance", and another observing that "The design of the e-book actually looked like the pages of a real book, which made it much more pleasant to read".
Seven out of the 25 respondents commented that there was nothing they disliked in the Adobe Ebook version, with one user noting, "I don't think there was anything I didn't like. I am a great fan of .pdf files" and another reporting, "[I disliked] nothing, it was very pleasant to read". However, four participants commented on the fact that it takes a while to download the text. A couple of participants also complained about the highlight facility: "If you want to underline, that's not really possible with a PDF file". There were also few comments about the overall appearance of the book. One participant, although he/she liked the particular version, still did not like the representation of the book in an electronic format: "Did not dislike anything, but would still be unlikely to read it. Still prefer an actual physical book". "I disliked the fact that although it looked like a book it did not feel like one", wrote another user.
Users also made some positive remarks about Microsoft Reader. Six participants commented on navigation and the extra features offered by the Microsoft Reader; one wrote, "it was easier to navigate than the other two formats" and another noted, "I liked the format of the text and the extra features the MS-Reader offers". A couple of readers liked the fact that they could interact with the book, and one commented, "I liked everything about it. It looked and felt like a real book. I could not believe that you could draw inside the text, and that you could also make notes or highlight".
Even though the majority of participants liked the overall appearance of the text and the extra features, they were very critical when they had to add their own remarks on what they disliked about reading this version. A lack of good navigation features was commented on twice, with one user complaining about "lack of icons and not so good navigation features as the PDF". Several users had problems in downloading Microsoft Reader or even get the program to run. "I disliked the fact that I had to download a program", one participant wrote, while another reported, "Sorry, after downloading Microsoft Reader I downloaded the book 3 times but still could not get it to work -despite help menu: it seems very technical and difficult to use and I have given up on it for the time being". Also, eight participants reported that they would prefer not to have to download extra software in order to read the book: "[I disliked] having to download specific software. I think e-books will only increase in popularity when people can read them with absolutely no extra effort … people tend to have a low patience threshold when it comes to computers!".
Analysis and Discussion
The purpose of this study was to explore whether the presentation of a fiction book in electronic format that adheres to the EBONI project's guidelines in terms of visual components (such as size, quality and design) increases users' satisfaction and overall usability of the text.
The results of the experiment have shown that users of Adobe Ebook Reader, which adheres closely to the guidelines, reported highest subjective satisfaction. In particular:
• Users of the Adobe Ebook Reader and Scrolling Book reported a higher score when it comes to ease of use of the site.
• Users of the Adobe Ebook Reader and Microsoft Reader reported a higher score when it comes to quality of the site.
• When combined into an overall satisfaction score, Adobe Ebook Reader has the highest score.
However, although Adobe Ebook Reader scored highly, Microsoft Reader was found to be more difficult to use than the Scrolling Book, despite also adhering to the design guidelines, and this requires further investigation. Participants' comments and their ratings of quality were positive, but they thought it quite difficult to use. On the contrary, the Scrolling version achieved a high score (6.9/10) for ease of use and, although it had the lowest score for quality, it still managed to perform better than Microsoft Reader in the overall subjective satisfaction score.
It is unlikely that users read the entire book in three different formats, and this may have affected scores. Users are already familiar with the scrolling metaphor and with PDF, but are less familiar with ebook software. When using the books for only a short time, it seems likely that this unfamiliarity with Microsoft Reader software may have had a negative impact on reported ease of use.
In terms of the electronic production of fiction books in general, this study provides an example of how concentrating on the appearance of text, rather than the technology itself, can lead to better quality publications to rival print versions.
Therefore, the general guidelines for the design of textbooks on the Internet as proposed by the EBONI project can also be applied to the design of fiction e-books. In both studies, analysis of the results has indicated that adherence to the book metaphor increases users' subjective satisfaction and overall usability of the book.
In particular, participants confirmed the importance of the following guidelines for the design of fiction e-books:
Tables of Contents. Tables of contents are an essential feature in both print and electronic media, used by readers to skim the contents of an unfamiliar book to gain an idea of what can be found inside. They also provide the reader with a sense of structure, which can easily be lost in the electronic medium, and can be an important navigation tool. In the words of one participant, "I liked that it looked like a usual book and the fact that I could find any chapter I wanted easily simply by using the table of contents".
Fonts . Fonts should be large enough to read comfortably for long periods of time. If possible, readers would like to choose a font style and size to suit their individual preferences, thereby satisfying the needs of those with perfect vision and those with low vision or reading difficulties. Fonts which include specific special characters such as italics should be used, and a colour that contrasts sufficiently with the background should be chosen. As one participant in the experiment noted, "change of font is a welcome facility".
Search tool. Tables of contents offer access points for browsing. These can be supplemented by search tools which provide another method of finding information in an electronic text, and are appreciated by readers. A choice of simple searches (searching the whole book, a chapter, or a page for a keyword) should be offered to suit different levels or reader. As one participant noted, "I did not like the fact that I could not perform a search in the Scrolling version of the fiction book". Navigation icons. Participants strongly valued the fact that they could make use of a set of navigation buttons that enabled them to move forward and back in the book, skip chapters, and choose particular parts of the text. However, the function of any navigation icons should be explicit. As one participant noted, "the navigation menu was sometimes difficult to follow".
Bookmarks. Participants expressed a desire to have bookmarking facilities, which they would like to be straightforward and quick to use.
Highlight facility. Participants also expressed a desire to have a highlight facility, which is not always provided in e-books. Readers appreciated the highlight facility available in the Microsoft Reader version of the book because it allowed a degree of interaction. In the words of one reader, "[I] liked the highlight and drawing facilities offered by the MS Reader -allowed you to interact with the book. Made it feel more real".
Participants also found it difficult and unpleasant to read long streams of text on screen. "Not the most inspiring format, and having to scroll down through the whole document instead of jumping to a particular chapter was annoying" one participant noted, while another one reported "I disliked the feeling that there were no pages and the continuous format was very tiring". These comments were provided for the Scrolling version of the book and it illustrates that it is important to divide the book into short chapters, with short pages, and short paragraphs.
Readers gain a sense of their place in a printed book via the page numbers and by comparing the thickness and weight of the pages read against the thickness and weight of the pages still to be read. Participants complained that they did not have this option while reading the Scrolling version of the book and one of them noted "Too much preamble at beginning. Not able to see how far you have got, i.e. pages read and pages to go".
Participants also expected the background of the book to be in colour. As was suggested in EBONI, colour makes the book more appealing and interesting. Readers in this experiment preferred to read the book by having more interesting colours in the background than grey and black.
Conclusions
The study described in this paper looked into a specific type of e-books, fiction ebooks, and provides an indication of future steps which could be taken to make them easier and more enjoyable to read, and of course more suited to the needs of the wider public. As noted by Rao [11] , for e-books to change people's reading habits, the incongruence with user expectations about how books are handled needs to be investigated and overcome.
This experiment was conducted on a small scale, and so the results are just indications of the potential effect of altering the appearance of fiction e-books to make them more attractive and practical to use. Nonetheless, these indications are positive and in tune with the findings of previous studies, which formed the background to the experiment.
Another issue is that the experiment took place over the Internet and thus it could be assumed that all participants are computer literate and have at least a basic knowledge of how to use the Web. However, it would be interesting to carry out a study with participants who have little or no computer experience to determine to which version of electronic books they can adapt more easily. Thus, researchers and developers of electronic books will have a clearer view about the needs of the wider population and not only of the academic community. Finally, it would be meaningful to allow users to pick their favourite titles and provide them with a real choice so that their reactions and motivations would be more realistic.
Indeed, most academic libraries already include a certain number of e-books in their stock, and some public libraries are experimenting with offering e-books to their readers by circulating dedicated portable readers. It therefore seems that much research on the introduction and use of electronic books could be undertaken within libraries.
